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(57) Abstract: The present invention relates to a flexible radial expand- 
able stent, preferably a bifurcated stent, for surgical implantation in a body 
lumen having a radiopaque coaling on the distal and/or proximal ends of 
the stent, and on a portion of the body of the stent, and to a method of con- 
veniently affixing the radiopaque material thereon. The radiopaque coat- 
ing enhances the visibility of the stent in a body lumen when viewed using 
an imaging device such as a fluoroscope. 
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FIELD OF THE INVENTION 

The present invention relates to a flexible radial expandable stent for 
5 surgical implantation in a body lumen having a radiopaque coating selectively plated on 
at least one of the distal and/or proximal ends of the stent. Preferably, the stent is a 
bifurcated stent having an opening in the body of the stent through which a second stent 
may be maneuvered. The surface defining the opening in the body of the stent may also 
be selectively plated. The present invention also relates to an improved method of 
10 conveniently affixing radiopaque markings to the stent. The radiopaque coating 
enhances the visibility of the stent in a body lumen when viewed using an imaging 
device such as a fluoroscope, and is particularly useful where a subsequent stent is 
required for placement at a branch in an artery or vessel. 

15 BACKGROUND OF THE INVENTION 

Obstructive coronary artery disease is one of most serious health problems 
facing our society today. This disease is the result of the deposit of fatty substances on 
the interior surface of the walls of the arteries. The build up or lesion of such deposits 
results in a narrowing of the diameter of the artery which restricts the blood flow through 

20 the artery, a condition known as stenosis. 

Balloon angioplasty is commonly used to open arteries to which the flow 
of blood has been impeded or blocked by a build-up of arterioscelerotic plaques on the 
interior walls of the arteries. Using this technique, a small diameter catheter that has a 
dilatation balloon attached to its distal end, is inserted into an artery, and guided through 

25 the vascular system to the location of the stenosis. The dilatation balloon is then inflated 
and flattens the plaque against the artery walls thereby opening the blocked vessel to 
improve the blood flow. The balloon is then deflated and removed from the patient. 

A portion of the time, however, after several months or longer, these 
arteries undergo what is referred to as restenosis which is a reclosing of the artery at the 

30 site of the blockage. This has led to a medical procedure in which a stent is placed in the 
blocked artery immediately following the angioplasty procedure, and removal of the 
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balloon. This stent is left in the artery permanently, and reduces the chance of restenosis 
occurring. 

Stents are also commonly used in other medical procedures as well 
including in the repair and support of injured tissue, in urological procedures (i.e. 
5 prostate surgery for holding open tracts of the urinary system), in reproductive surgeries, 
and so forth. 

Stents are typically short tubular structures, open at both ends, and 
designed for insertion into the blood vessel. Other commonly used terms included grafts, 
stent-grafts, and vena cava filters, which all function to serve similar purposes. 
10 The placement and positioning of the stent is crucial during any medical 

procedure in which it is used. The devices are inserted through the vascular system by 
interventional cardiologists and radiologists who must be able to place these devices at 
precise locations. The position of the stent must therefore be readily ascertainable. A 
common means for identifying and following the precise position of a stent is to view the 

15 stent using fluoroscopy. Stents are commonly made from stainless steel, tantalum, or 
NIHNOL (nickel-titanium alloy) with stainless steel being one of the more common 
materials. A major difficulty associated with stainless steel is that under certain 
conditions it is transparent to a fluoroscope. It is possible to position and deploy 
stainless steel stents by injecting radiopaque dyes into the bloodstream thereby making 

20 the vessel in which the stent is being placed visible. However, the dyes dissipate quickly 
allowing the vessel to be viewed for only a short period of time which requires rapid 
placement and deployment of the stent. Further, it is very difficult to verify that the stent 
has not changed location over time. 

Stents may also be produced from tantalum which is, in contrast to 

25 stainless steel, readily visible using a fluoroscope and can be effectively used for 

identifying the location of the stent. However, tantalum fluoroscopically illuminates so 
brightly that it obscures the visibility of the lesion being repaired. 

One way in which to solve such problems has been through the use of 
radiopaque coatings or markings which are commonly (conventionally) noble metals 

30 such as gold or platinum. These coatings may be affixed to the stent through 
electroplating. 
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U.S. Patent No. 5,607,442 issued March 4, 1997 to Fischell et al. 
describes a stent plated with a high density, radiopaque metal or alloy such as gold or 
tantalum. The longitudinal wires of the stent are plated to a sufficient thickness to make 
the stent clearly radiopaque in fluoroscopy, but the generally circumferential wires are 
5 plated to a much lesser thickness so that they are not distinctly radiopaque. It is 

suggested at column 3, lines 47 to 49 that masking may be used to apply thicker plating 
to the longitudinals as compared to the rings. 

U.S. Patent No. 5,725,572 issued March 10, 1998 to Lam et al. describes a 
radiopaque stent wherein the radiopaque markers are affixed to both a distal end and a 

10 proximal end of a generally cylindrical stent by means of plating so as not to impede 
expansion. The stent is placed upon a mandrel, masked and plated. Shrink tubing is 
preferred for masking the stent. The shrink tubing may be any polyester having heat 
shrink properties and the ability to mask the stent during the electroplating process. See 
column 6, lines 2 to 5. Using this method, the curved portions of the stent as well as the 

1 5 ends of the mandrel are dipped in high temperature wax to prevent them from being 
plated. In order to plate the desired portions of the stent, the heat shrink tubing 
surrounding the portions of the stent to be plated is then cut away using a standard C0 2 
laser or its equivalent. See column 6, lines 13 to 19. 

U.S. Patent No. 5,824,045 issued October 20, 1998 to Alt describes a 

20 vascular or endoluminal stent covered with a very thin, highly adherent layer of gold or 
other noble metal, such as platinum, or an alloy which is primarily gold or other noble 
metal with a considerably smaller percentage of a compatible metal which may or may 
not be another noble metal. Preferably, the noble metal layer is ultra-thin and covers the 
entire stent, including interior and exterior surfaces, and all edges bounding the internal 

25 openings in the wall. In a preferred method of the invention, a firm and lineally 
extensible bond is obtained between the base metal of the stent core or carrier and the 
noble metal of the outer layer using a conventional technique of ion deposition. The base 
metal is described as being typically stainless steel, and gold is suggested as the noble 
metal layer. 

30 
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SUMMARY OF THE INVENTION 

TTie present invention provides a tubular, flexible, expandable stent 
having a radiopaque material coated on the stent in such a way that it does not obstruct 
the view of the lesion being repaired, allows the position, diameter and length of the stent 
5 to be readily identified within a blood vessel, and does not adversely affect the expansion 
properties of the expandable stent 

In particular, the stent is selectively plated with a radiopaque material on 
at least one of its distal end or its proximal end, as well as on a portion of the body of the 
stent with a radiopaque material. 

10 Preferably, the radiopaque stent of the present invention is a bifurcated 

stent having a radiopaque coating thereon. The portion of the body of the stent that is 
selectively plated with a radiopaque material marks an opening in the bifurcated stent 
through which a second stent may be placed. It is the surface of the stent that defines the 
opening that is selectively plated. The radiopaque bifurcated stents of the present 

15 invention are usefiil at branches in blood vessels or arteries wherein the blockage occurs 
at the junction of the " Y M shape. 

The opening in the body of the stent, preferably in the center portion of 
the body, is therefore "marked" with the radiopaque coating so that the opening of the 
stent may be easily viewed, and the second stent subsequently positioned through the 

20 opening. It is also important that the opening of the stent does not illuminate too brightly 
so as to obscure the opening in the artery. 

The present invention further provides an improved and convenient 
method of selectively plating the stents at the specified locations with a radiopaque 
material. The selective plating is accomplished without premasking the stent. 

25 One of skill in the art will realize that the position of the marking may be 

varied, without deviating from the scope of the present invention. 

Optionally, the stent may be treated in an acid bath followed by a strike 
layer. One or the other of these steps, or both may be performed prior to selective 
plating, but it is preferred that both acid etching and a strike layer are utilized. 

30 The selective plating method is accomplished through a pen-like 

instrument that works through capillary action, or through the use of a syringe-like 
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instrument that is connected to a reservoir of plating solution and is equipped with a 
pump for pumping the solution to the tip of the syringe, which also carries a charge. 

In this manner, the stent may be plated precisely and selectively, in a 
sequential or coursive manner, without the need for premasking areas of the stent. A 
5 pattern may be first marked on the stent, however, prior to plating. 

In contrast to the present invention, the prior art methods of plating stents 
required masking off either the portions that desirably remain unplated with the 
radiopaque marker, or masking off the areas to be plated. 

For instance, some prior art methods used the masking off of certain 

1 0 portions of the stent that were not to be plated, with a material such as a shrink wrap, 
wax, tape, or some such similar material. This method further requires that these 
materials be removed from the stent using either chemicals, i.e. solvent, or by heat or 
laser techniques. Heat or lasers may be detrimental to the stent. Each of the methods can 
leave residual material on the stent by generation of foreign material, and laser removal 

15 of masking can cause the further complication of laser "burn through." Further, the stent 
is typically placed on plastic mandrels for masking, and coolant is typically run through 
the stent during the laser removal of the masking. Each of these added steps requires 
increased handling of the stent and therefore increases the possibility that the stent may 
be damaged during production. More steps also typically means less economic 

20 efficiency in production. 

Other previously used methods of plating only portions of the stent 
involved plating the whole stent, masking the portions where it was desirable to retain 
the radiopacity on the stent, and then etching away the remaining portions to remove the 
radiopaque material. In any of these cases involving masking and subsequent removal of 

25 the masking material, the whole process is tedious, time consuming, and economically 
less efficient, particularly for very small articles such as a stent. 

Furthermore, the selective plating method of the present invention has 
several advantages over the previously used methods in which the whole stent was 
coated. First, coating only portions of the stent does not increase the overall rigidity of 

30 the stent, and therefore allows the stent to remain flexible as required. Further, the 
coating will therefore not impair the expandability of the stent as well. Second, coating 
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only selected portions of the stent removes the problem of the stent illuminating too 
brightly and obscuring the lesion that the surgeon is repairing. Third, the markers allow 
for the easy identification of the location of the stent, both during the surgical procedure, 
and in subsequent follow-up visits with the patient 
5 In each of the methods of the present invention, steps have been 

eliminated over the prior art methods, and the overall process is simplified- Further, in 
addition to removing steps in the plating process, less material is used in the present 
invention, thereby providing economic advantages as well. 

The present invention therefore provides a simplified and improved 
1 0 method of selectively plating predetermined portions of the stent through the use of an 
electroplating pen, for instance. This method involves, in a sense, very precise, 
sequential plating of the area desired for marking termed "selective" plating herein. 
Previous methods, in contrast, involve methods whereby a large portion, or all of the 
stent, is plated at one time. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates a specific embodiment of a selectively plated bifurcated 
radial expandable stent in an unexpanded state. 

Fig. 2 is a schematic diagram illustrating a series of process steps that may 
20 be involved in electroplating a stent using the method of the present invention. 

Fig.3 is a representation of a WIER Spillway Dip. 

DETAILED DESCRIPTIONS OF THE PREFERRED EMBODIMENTS 

While this invention may be embodied in many different forms, there are 
25 described in detail herein specific preferred embodiments of the invention. This 

description is an exemplification of the principles of the invention and is not intended to 
limit the invention to the particular embodiments illustrated. 

Generally, the stents useful herein include tubular, flexible, expandable 
vascular or endoluminal stents adapted for deployment in a vessel or tract of a patient to 
30 maintain an open lumen. The stents are typically radially expandable stents formed from 
either a hollow tube, or a sheet formed from a biocompatible metal such as stainless 



6 



WO 01/70294 



PCT/US01/07955 



steel, nitinol (nickel-titanium alloy), and so forth. The stent has a multitude of openings 
in the stent wall, and is open at both the proximal and the distal end. The stents are 
typically formed from a single member, although this is not always the case as with wire 
stents. 

5 The stents are fabricated having a predetermined inner diameter in a 

production state and are adapted for expansion to a larger diameter upon deployment in a 
vessel or tract. 

Fig. 1 illustrates generally at 10 a specific preferred flexible radially 
expandable stent in its unexpanded state. The stent is typically formed of a plurality of 

10 adjacent band-like or adjacent zig-zagging or undulating elements 30 which form a 
serpentine, zig-zagging or undulating flexible pattern. Hereinafter referred to as a zig- 
zagging pattern. The zig-zagging band-like elements are interconnected with straight or 
curvilinear interconnecting U-shaped members 40 extending between adjacent bands 30. 
The bands are arranged in a plurality of interconnected flexible rows disposed along the 

15 longitudinal axis of the stent The distal end of the stent has a distal row disposed 
thereon and the proximal end of the stent has a proximal row disposed thereon. 

The zig-zagging elements 30 have a selected wavelength or wavelengths, 
and are aligned along a common longitudinal axis to define a generally tubular stent 
body. The zig-zagging elements 30 may take a generally longitudinal direction along the 

20 stent body or may be slanted relative to the longitudinal axis of the stent. Adjacent zig- 
zagging elements 30 may be in phase or out of phase with each other. 

The stents further comprise a plurality of interconnecting U-shaped 
elements 40 having first and second ends. The first and second ends extend from 
adjacent zig-zagging elements 30 and are displaced from one another in a longitudinal 

25 direction and optionally in a radial direction along the stent. The interconnecting 

elements 40 may be angularly disposed with respect to the longitudinal axis of the stent. 
The interconnecting elements 40 may be straight of curvilinear. 

Optionally, upon expansion of the stent, at least some of the zig-zagging 
elements 30 may be displaced relative to each other about the periphery of the stent to 

30 accommodate longitudinal flexing of the stent within the zig-zagging elements 30 and 
without interference between adjacent elements. 
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The stent further is bifurcated, being designed for placement at a branch 
in an artery or vessel of the patient. Sometimes the build-up of fatty substances or 
lesions that restrict the blood flow of an artery may form at the intersection between two 
arteries, that is, where the section where the two arteries form a generally "Y" 
5 configuration (e.g. bifurcate, trifiircate, and so on). 

In this particular case, the stent has an opening 50 through which a second 
stent may be maneuvered and subsequently positioned at the branch. The two stents will 
therefore substantially form the " Y" shape at the obstructed intersection so that one stent 
may be placed in the first branch and the second stent may be placed in the second 
10 branch. The second stent may be placed in the vessel or artery during a subsequent 
procedure, or during the same procedure but following the placement and expansion of 
the first stent. 

The stent therefore advantageously has a radiopaque coating 20, located at 
the distal end 60, at the proximal end 70 and around the opening 50. The distal end 60 
15 has a smaller diameter than the proximal end 70, the distal end being inserted into the 
patient first. The stent can therefore not only be located, but the orientation of the stent 
may also be determined accurately using fluoroscopy. This is important for proper 
placement of the second stent through the opening of the first stent and into the branch of 
the vessel. 

20 Stents, subsequent to placement in an artery, may reposition themselves. 

It is therefore necessary for the surgeon to be able to accurately judge if the opening 50 

through which the second stent is to be maneuvered is aligned properly at the branch in 

the artery or vessel. 

The present invention is most particularly useful for bifurcated stents such 
25 as these, wherein the stent has an opening through which the second stent may be 

maneuvered- The radiopaque marking of this opening is an extremely desirable feature 

for the bifurcated stent to have. 

Radial expandable stents are described generally in Application Serial 

Nos. 08/5 1 1 ,076; 09/1 1 1 ,53 1 ; and 09/1 97,276 all now pending, the entire contents of 
30 which are herein incorporated by reference. 
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Preferably, both the proximal 70 and the distal 60 ends of the stent are 
coated with a radiopaque material. Alternatively, however, at least one of the proximal 
end 70 and the distal end 60 are selectively plated with a radiopaque material. As 
discussed above, a portion of the center of the stent, is also be plated with a radiopaque 
5 material. 

Other radial expandable stents are described generally in U.S. Patent Nos. 
5,807,404 issued September 15, 1998 to Richter, and 5,836,964 issued November 17, 
1998 and 5,922,005 issued July 13, 1999 both to Richter et al., the entire contents of 
which are herein incorporated by reference. 
10 A particularly preferred stent for use in the present invention is a 

bifurcated stent but using the general structures of such stents as desribed above. One of 
skill in the art will realize that these are only suggested types of stents, and are in no way 
intended to limit the scope of the present invention. 

Fig. 2 is a general illustration of the steps that may be involved in the 
15 present invention. The first and second steps are optional. The third step is the selective 
plating step and may be accomplished using a number of different techniques including 
an electroplating pen that works by capillary action, a syringe connected to a pump, and a 
controlled dip process. 

During the first step, the stent may be placed in an acid bath prior to 
20 electroplating to remove oxides from the surface of the metal. This may be referred to as 
acid etching, and as stated above, is optional. Using this technique, oxides are removed 
from the surface of the metal stent. The use of this technique is known to one of skill in 
the art. 

During the second step, a "strike" layer is optionally applied. The strike 
25 layer is a very thin electrochemically deposited layer that prevents reformation of oxides 
on the surface of the metal thereby improving the adhesion of the subsequent coating. 
This step must immediately follow the acid bath so that the oxides do not get an 
opportunity to reform on the surface of the metal. 

The strike layer may be any metal typically used for a "strike" including 
30 the noble metals, nickel and so forth. It is preferable to the present invention to use a 
gold "strike." Gold is known to produce less thrombus, tissue irritation and/or allergic 
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reaction, and so forth than other metals. It is preferable to the present invention to apply 
a "strike" layer prior to selectively plating the stent. 

During the strike, the stent is plated with a solution of a metal salt, 
preferably gold wherein a thin layer of gold, i.e. the "strike", is immediately deposited on 
5 the surface of the stent. This layer is controlled by the concentration of the solution, the 
time of exposure, and the amperage of the current, to a thickness of preferably about 5 x 
1 0" 6 cm to about 1 .5 x 1 0" 5 cm (about 0.5 pirn to about 1 .5/im; about 500 to about 1 500 
A). A typical strike layer is approximately 1.3 x 10" $ cm (about 1.3 ftm or 1270 A). This 
thin layer has no affect on the rigidity or expansion properties of the stent thereby 
1 0 allowing the entire surface to be coated with a simple immersion step. The "strike" layer 
is added to improve the adhesion of the subsequently applied radiopaque coating to the 
stent. 

The very thin "strike" layer allows the entire stent to be dipped in a 
plating solution of the metal because the thin coating will not have an adverse affect on 
1 5 the properties, such as the flexibility or increased radiopacity, of the stent. 

The radiopaque material is then electroplated selectively over the "strike" 
layer using the selective plating methods as described above. The radiopaque layer will 
not be electroplated over the whole strike layer, but only over the selected, predetermined 
areas. 

20 The method of selectively plating the stents of the present invention 

involves the use of a pen-like instrument, or a syringe-like instrument, for example, and 
may be accomplished either by hand, or may be automated. For instance, robotics may 
be used to selectively apply the radiopaque coating. 

The method of the present invention utilizes electrically charged pens of 

25 which can be used to "draw" or "write" on the stent where the radiopaque material is 
desirably plated. The electoplating pens contain radiopaque material such as gold. The 
surface of the stent is oppositely charged from the plating metal, thereby leading to an 
attractive force between the surface of the stent and the radiopaque material. 
Electroplating pens are available from a variety of sources one such source being Hunter 

30 Products, Inc. in Bridgewater, NJ. 



10 



WO 01/70294 



PCT/US01/07955 



Alternatively, the electroplating pen may be modified to a hand applied 
system wherein a positive flush of gold plating solution is supplied to a disposable tip 
applicator. Whereas pens rely on capillary action, a modified pen may be similar to a 
syringe. The plating solution is pumped from a reservoir that is connected to the syringe, 
5 and out through a charged nozzle. The amount or thickness of the deposition can be 
adjusted by flow control, i.e. the amount of solution being pumped to the tip of the pen 
can be adjusted. 

In the above methods wherein a pen-like instrument or syringe-like 
instrument is used, the plating is accomplished in a sequential or coursive manner, much 
1 0 like writing. The whole stent is not dipped in a solution at once, but rather the area 
which is being plated is quite controlled. 

Alternatively, a reservoir of plating solution may be maintained at a 
precise level of solution. The stent is lowered into or moved through the reservoir 
having the controlled and precise level of electrochemical solution. The stent is placed 
1 5 into the reservoir to a specified depth thereby plating only a selected portion of the stent. 
The stent will therefore be immersed in the solution only to a certain depth. A WIER 
Spillway Dip is an example of such a method. This method is useful for plating the 
proximal and distal ends. Fig. 3 is a representation of a spillway dip. The stent is held at 
the stent electrical contact and holding fixture 1 and is conveyed through conveyer 
20 immersion area 2. The depth of the immersion area 2 is controlled by the WEIR 

Spillway immersion level control 6. A circulating pump 3 keeps the solution circulating 
through the reservoir 4 and the immersion area 2 through a filtration and positive 
pressure flow device 5. 

In each of the above methods, as well as variations of such methods, the 
25 need for premasking of the stent prior to plating has been eliminated. 

The pattern of plating will be selected prior to application of the 
radiopaque layer. The radiopaque coating is preferably a noble metal and is even more 
preferably gold, and may also be a mixture or alloy of metals as well. 

The thickness of the coating may be varied, but is preferably between 
30 about 1 //m to about 20 ^m (about 3.9 x 10' 5 inches to about 7.9 x 1 0^* inches) , 

preferably from about 2 jj,m to about 12/im (about 7.9 x 10" 5 inches to about 4.7 x 10 -4 

11 



WO 01/70294 



PCT/US01/07955 



inches). The desired thickness may be achieved, for instance, through one or more 
electrochemical depositions. 

Using this method of plating only portions of the stent eliminates wash 
out or haloing. These phenomena can occur where the whole stent is either itself formed 
5 of a radiopaque material, such as tantalum, or the entire stent is coated with a relatively 
thick layer of a radiopaque material. This makes the stent difficult to view under 
fluoroscopy because it illuminates too brightly, making the lines of the stent indistinct, 
and not clearly discernible. Furthermore, it makes it difficult to accurately determine the 
location and orientation of the stent. Also, if the stent is very luminous, the haloing can 

10 obscure visibility of the blood vessel lesion, and can actually mask it, making it difficult 
to repair the vessel. 

Further to the present invention, selective plating allows the expansion 
characteristics of the stent to be controlled. For instance, application of the coating layer 
in certain areas can increase the rigidity of the stent in those areas. This can result in 

15 either a "watermelon seed" effect wherein the stent shoots from the desired location of 
stent placement, or if the middle deploys first, the stent may lodge in the vessel It has 
been noted that the coating can increase the rigidity of the stent in those areas where it is 
plated, and can result in the balloon opening the center or body of the stent first if it is 
also not plated. The thicker the coating, the more likely that the stent may deploy first at 

20 those portions where the coating is not as thick. With the method of the present 

invention, the stent can be balanced easily by selectively plating certain areas, thereby 
preventing undesirable movement of the stent. For instance, if a portion of the middle of 
the stent is plated, as well as the distal and proximal ends, the center will have less of a 
tendency to open first. Furthermore, the thickness to which the areas are plated can be 

25 easily controlled. For instance, certain portions of the stent may be plated with a thicker 
coating, causing the stent to illuminate more brightly in certain areas. This would allow 
not only the location of the stent to be easily determined, but the orientation of the stent 
as well. 

The current invention allows the use of a base stainless steel stent which 
30 maintains good flexibility. The application of the radiopaque material to only the ends or 
specified subsections does not increase stent rigidity. 
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In addition to being directed to the embodiments described above and 
claimed below, the present invention is further directed to embodiments having different 
combinations of the features described above and claimed below. As such, the invention 
is also directed to other embodiments having any other possible combination of the 
5 dependent features claimed below. 

The above figures and disclosure are intended to be illustrative and not 
exhaustive, and will suggest many variations and alternatives to one of ordinary skill in 
this art. All these alternatives and variations are intended to be included within the scope 
of the attached claims. Those familiar with the art may recognize other equivalents to the 
10 specific embodiments described herein which equivalents are also intended to be 
encompassed by the claims attached hereto. 
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CLAIMS: 

1 . A bifurcated radioapaque stent for placement in a branch of a vessel, said stent 
having a proximal end, a distal end and a body, said body having an opening through 

5 which a second stent may be manuevered, said opening having a surface defining said 
opening, and wherein said surface of said opening, and at least one of said proximal end 
and said distal end are selectively plated with a radiopaque material. 

2. The stent of Claim 1 wherein said radiopaque material is selected from the group 
consisting of gold, platinum, silver, tantalum, iridium, rhodium, and mixtures and alloys 

10 thereof. 

3 . The stent of Claim 2 wherein said radiopaque material is gold. 

4. The stent of Claim 1 wherein said radiopaque material is selectively plated to a 
thickness of about 2 to about 20 £*m. 

5. The stent of Claim 1 wherein a strike layer is first applied to said stent 
1 5 6. The stent of Claim 5 wherein said strike layer is gold. 

7. The stent of Claim 5 wherein said strike layer has a coating thickness of about 
about 0.5/iin to about 1.5 pm. 

8. The stent of Claim 1 wherein said selective plated stent is not premasked. 

9. A method of selectively electroplating a stent having a proximal end, a distal end 
20 and a body, with a radiopaque material using an electroplating pen on a predetermined 

location of said stent. 

1 0. The method of Claim 9 wherein at least one of said proximal end and said distal 
end are selectively plated using a WIER Spillway dip. 

1 1 . The method of Claim 9 wherein said stent is bifurcated. 

25 12. The method of Claim 9 wherein said stent is dipped in an acid bath prior to 
electroplating. 

13. The method of Claim 9 wherein a strike layer is first applied to said stent. 

14. The method of Claim 9 wherein said stent is immersed in a metal salt solution. 

15. The method of Claim 9 wherein said strike layer is gold. 

30 16. The method of Claim 1 5 wherein said strike layer is coated at a thickness of about 
1.3 /im. 
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1 7. The method of Claim 9 wherein said stent is not premasked. 

18. The method of Claim 9 wherein said radiopaque material is selected from the 
group consisting of gold, silver, platinum, tantalum, rhodium, iridium, and mixtures and 
alloys thereof. 

5 19. The method of Claim 9 wherein said radiopaque material is coated at a thickness 
of about 2 /um to about 12 /um. 

20. A method of selectively electroplating a stent having a proximal end, a distal end 
and a center portion with a radiopaque material using a syringe connected to a reservoir 
equipped with a pump for pumping a plating solution having said radiopaque material, to 
1 0 a predetermined location of said stent 
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Fig. 2 
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